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Results
 Field study
Forty four
Male: female ratio in the study population is 1:2.
IgM and IgG sero-prevalence rates were 11.4% for each 
antibody class. Eight cases (2.4%) had both antibodies.
Overall IgM sero-prevalence rate was 10.6% and 12.4% 
in male and female respectively. IgM was detected in all 
age groups from all 9 villages and in 30% of the selected 
households. 
Five families had more than one individual with reactive 
CCHF IgM. IgG was relatively high (29%) in males 
above 50 years. More than half of the IgM positive cases 
reported fever in recent months and 26% remember 
bleeding in some part of their bodies
IgG was detected in 78%(cows) and 68% (sheep). 
Forty four percent of IgM positive individuals had 
animals with serologic evidence of CCHF and almost 
80% spend 2-4 hours/day with sheep or cattle. 
Ninety percent reported they have ticks on their animals. 
Ticks (n=243) collected from the 58 domestic animals 
(70.7% cows and 29.3% sheep) were mostly adult 
Hyalomma marginatum species (94%), *3% in cows. 
The sex ratio of the tick species was 1:0.55:0.1 
(females: males: nymphs). Engorged females were 
found more on cows than sheep (43% and 27%, 
respectively). 
All ticks were negative for CCHF by PCR. 
Methodology
Field study
 A cross-sectional household survey was conducted in 9 villages (Serwestan 
Kababyan, Jaghartan, Rakhna e jamshedi, Mildan, Kushkak, Absultan, 
Emmam Fakhre razi, Karta) in Engil district surrounding Herat province,in 
western Afghanistan.
 Blood samples were collected in August 2009 from 331 otherwise healthy 
individuals, ages >=14 years, in 113 randomly selected households that owned 
at least one of the known reservoir hosts for CCHF(e.g. cows, sheep)
 Blood was also collected from 97 cows and 38 sheep owned by study group 
households.
 Human sera were tested by IgM and IgG ELISA (Vectorbest Novosibirsk) 
and animal sera using IgG ELISA (USAMRIID, U.S.A.). 
 Individual data of each participating household member, personal details, 
exposure variables and self-reported medical history were also collected.
 Ticks were also collected from cows and sheep within selected households 
and were tested by RT-PCR according to published procedure. 
Earth science data
 Causal links between epidemiological data and the driver indicators of 
climate variability (e.g, rainfall, temperature and vegetation) were 
systematically analyzed on a global scale at high-temporal and moderate 
spatial resolution.
 Risk maps were derived  as indicators of increased risk of CCHF 
emergence.
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Abstract
In the last few years, tick-borne diseases have been reported as a 
resurging in the Middle East.  Crimean-Congo hemorrhagic fever (CCHF) 
is endemic in the Middle East, including Turkey, Iran, Afghanistan and 
Pakistan. Recent studies have explored the causal link between 
environmental and disease incidence patterns by correlating remote 
sensing indicators (surface temperature, rainfall, and vegetation indices of 
plant photosynthetic activity) with spatially explicit epidemiological data. 
We combined the monitoring of environmental data at monthly temporal 
resolutions with available reports of confirmed CCHF cases to identify the 
environmental properties  of endemic regions and quantify those properties 
to CCHF risk. We  also conducted a sero-prevalence survey in a sample of 
households (human and animal specimens) in 9 villages in Engil district 
surrounding Herat province, in western Afghanistan. We present analysis 
results from our study villages and validate the associated environmental 
conditions as predictive for human disease occurrences. Risk prediction is 
critical for anticipating the type and potential impact of disease threats for 
timely response action.
This study has shown 
 CCHF is highly prevalent in our study area.
 The presence of the right reservoir and host, provides favorable conditions for CCHF transmission.
 Interpersonal household exposure as well as animal caretaking activities, are the main routes of 
transmission
 The feasibility of studying and monitoring CCHF endemic regions with Earth science data is 
supported by the clear correlation existing between NDVI and confirmed occurrences of CCHF in 
humans.
 Zonal landscape-level sites that have been associated with confirmed CCHF cases in the past can 
be used to derive accurate analyses of CCHF risk in many parts of the world, not just known endemic 
locations.
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 Risk maps derived from 
the relationships between 
annual and seasonal 
climatic variations with 
epidemiological data.
 Variations in climate, 
provided by NDVI, influence 
likelihood of CCHF 
epizootics.
 Risk is proportional to the 
maximum  correlation to 
one of the 7 sites of 
confirmed CCHF cases 
(using threshold 0.7).
 Growing season of 2009 
was higher than average 
around the Herat province.
 Risk was higher during 
2010 in most of the Middle 
East where CCHF is highly 
prevalent (Pinzon et al. 
2011).
Seven identified sites of confirmed CCHF cases
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Vegetation seasonality at 7 
sites from NDVI readings
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Climate links
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